Background: Acute severe asthma can be distressing for patients. It is important to be able to identify the causes of the distress so that these can receive attention in conjunction with the conventional treatment of the airways. 
W
hen patients have an acute severe exacerbation of their asthma, not only are they troubled by their symptoms, the experience also can be emotionally distressing. Although we now recognize the importance of including patients' healthrelated quality of life in asthma assessments, all the currently available validated questionnaires focus on the things that are troublesome to asthma patients during their day-to-day lives in the community, [1] [2] [3] and they ask patients to recall their experiences during the previous days or weeks. Therefore, they are not suitable for capturing the rapidly changing experiences that occur during acute severe asthma.
The original Asthma Quality of Life Questionnaire (AQLQ) was developed to measure patients' functional experiences over a 2-week period, and it has been validated in a number of community settings. 1, 4, 5 In this study, we have modified the AQLQ to focus on the problems that are distressing to patients when they experience acute severe asthma that requires treatment in the hospital and that can be expected to respond within hours to therapy. Such a questionnaire is needed not only to identify the causes of distress, but to measure the degree of distress and to evaluate the effectiveness of interventions. The measurement properties of the Acute AQLQ have been assessed using data collected during a clinical trial.
Questionnaire Development
Acute AQLQ Specifications 
Item Selection
The AQLQ has 32 items in four domains (symptoms, 12 items; emotions, 5 items; activity limitations, 11 items; and environmental stimuli, 4 items). Items that were thought unlikely to change during the initials hours of hospital treatment were excluded. These included all items in the activity domain (ie, physical, social, and occupational) and all items in the environmental domain (ie, problems on exposure to pollutants, dust, and strong smells). These two domains were removed because patients do not participate in activities in an emergency department, and the environment of the hospital would be constant. In addition, six items in the symptom domain that were unlikely to change were excluded (eg, waking at night with symptoms). The resultant Acute AQLQ has 11 items in two domains (symptoms, 6 items; and emotions, 5 items). The questionnaire is in an interviewer-administered format, asks patients to recall how they have felt during the previous half hour, and patients respond to each question on a 7-point scale (1 ϭ maximum impairment; 7 ϭ no impairment). The overall score is calculated as the mean of all 11 responses, and the domain scores are calculated as the mean of the items in each domain. The format of the Acute AQLQ was tested in 10 asthma patients to ensure ease and accuracy of understanding and completion.
Validation Study
Although the original AQLQ, the Standardised AQLQ, and the Mini AQLQ have all been validated, 1, 6, 7 it was considered important to evaluate the performance of the Acute AQLQ in the clinical trial setting. This validation study was appended to a multicenter clinical trial that compared the efficacy of the formoterol turbuhaler (Oxis; AstraZeneca; Lund, Sweden) and salbutamol metered-dose inhaler plus spacer (Ventolin; GlaxoSmithKline; London, UK) in the treatment of adults with acute severe bronchoconstriction. Complete details of the study have been reported elsewhere. 8 
Patients
Eighty-eight adults (age range, 18 to 70 years) presenting to the emergency department with acute severe bronchoconstriction (ie, FEV 1 , 30 to 60% predicted) were enrolled in the study.
Study Design
In a double blind, double-dummy manner, patients were randomized to receive either 54 g formoterol inhalation powder via turbuhaler (n ϭ 44) or 2,400 g salbutamol via metered-dose inhaler plus spacer (n ϭ 44) at baseline (0 min) and at 30 and 60 min. Outcomes were measured immediately before treatment and at 75 and 240 min.
Outcome Measures
Acute AQLQ: The Acute AQLQ (see "Appendix") was administered to patients by a trained interviewer.
FEV 1 :
Spirometry was performed three times at each assessment, and the highest FEV 1 value recorded. All centers used spirometers that met American Thoracic Society standards.
Asthma Symptom Severity: Patients were asked the question "How is your asthma now?" They responded by making a mark on a 10-cm-long visual analog scale (0 ϭ no symptoms; 10 ϭ severe symptoms).
Patients' Global Rating of Symptom Change:
At each follow-up assessment (at 75 and 240 min), patients were asked whether there had been any change in their overall well-being since they had received the first dose of the study drug. They responded on a 15-point scale (Ϫ 7 ϭ a very great deal worse; 0, no change; ϩ 7 ϭ a very great deal better).
Statistical Analysis
The reliability (internal consistency) of the Acute AQLQ was estimated with the Cronbach ␣ using data from the baseline visit. Responsiveness was estimated by the ability of the questionnaire to detect within-subject changes between baseline and both 75 and 240 min using a paired t test. In addition, the responsiveness index was calculated (⌬/SD⌬). 9 Cross-sectional and longitudinal construct validity was evaluated by correlating Acute AQLQ scores with the scores from the other measures of clinical status using Pearson correlation coefficients. We considered that if relationships were similar to those observed in other validation studies of the AQLQ, 1,4 -7 this would be strong evidence that the Acute AQLQ was truly measuring health-related quality of life in patients with an acute severe exacerbation of their asthma.
Results
The characteristics of the patients who participated in the study are shown in Table 1 . Patients in both treatment groups showed quite severely impaired asthma-specific quality of life at baseline (formoterol ϭ 2.67; salbutamol ϭ 2.49 [not significant]). Clinicians reported that the administration of the Acute AQLQ took between 3 and 5 min.
Reliability
The internal consistency of the Acute AQLQ overall was high with a Cronbach ␣ of 0.90. The value for the symptom domain was 0.82, and for the emotional function domain the value was 0.86.
Responsiveness
Seventy-five minutes after the start of treatment, the Acute AQLQ was able to detect improvements in both treatment groups with a high degree of statistical significance (p Ͻ 0.00001) [change on formoterol ϭ 2.46; change on salbutamol ϭ 2.57], but the difference between the two treatments was not significant (p ϭ 0.31). A similar pattern in overall score was seen at 240 min. At both 75 and 240 min, both the symptom domain and the emotional function domain showed a similar pattern of response to the overall score ( Table 2 ). The lack of difference between the two treatment groups was consistent with the majority of other clinical outcomes. 8 The responsiveness index for the Acute AQLQ was 2.5.
Validity
For both cross-sectional and longitudinal validity, the correlations observed between the Acute AQLQ and other measures of clinical status (Tables 3 and 4) were similar to those observed in other validation studies 1,4 -7 and also in clinical trials in which the AQLQ was measured. These relationships support the validity of the Acute AQLQ.
Discussion
The results of this study have provided evidence that the Acute AQLQ is valid for measuring the problems that are important and troublesome to patients with asthma during an acute severe exacerbation who are treated in the hospital. The instrument has high internal consistency, good responsiveness, and strong construct validity, which are the properties required for confident use of the questionnaire in both clinical trials and clinical practice. The scores observed at baseline in both the symptom and emotional function domains (range, 2.4 to 2.7 [1 ϭ severely impaired; 7 ϭ no impairment]) are considerably lower than those that have been observed in outpatients. 1,4 -7 These data demonstrate that patients who experience exacerbations are not only very troubled by their symptoms, but they experience considerable emotional distress. Since emotional distress itself may exacerbate symptoms, 10 the identification of the cause of the distress and emotional support by clinicians may not only help patients cope with the experience but also may enhance the recovery of the airways. The lack of correlation between the Acute AQLQ and FEV 1 (r ϭ 0.03) [ Table 3 ], and the modest correlation between the Acute AQLQ and symptom severity (r ϭ 0.39), are consistent with observations in less severe asthma [1] [2] [3] [4] [5] [6] [7] and emphasize that clinicians cannot estimate how much patients are troubled by their asthma from the clinical indices. They must obtain this information directly from the patient.
Similar correlations were observed between the change in the clinical indices and the change in Acute AQLQ (Table 4) , and between the change in FEV 1 and the change in asthma symptom severity (r ϭ 0.17). All of these poor but consistent correlations [1] [2] [3] [4] [5] [6] [7] raise the question of the relationship between various measures of clinical asthma. A recent factor analysis has suggested that clinical asthma is composed of the following four distinct components: airway caliber; daytime symptoms and ␤ 2 -agonist use; nighttime symptoms and ␤ 2 -agonist use; and asthma-specific quality of life. 11 Clinical trials 12 have suggested that clinically important improvements can occur in one component, with no evidence of change occurring in others. Clearly, further studies are required to understand the mechanisms linking the various components of clinical asthma.
Ideally, test-retest reliability is evaluated by administering the instrument to patients on two separate occasions, usually separated by at least a day, when they are in a stable clinical state. 1,4 -7 However, the nature of this study meant that all patients received treatment for acute severe asthma at baseline and that none remained in a stable clinical state at either of the subsequent assessments. As a guide to reliability, the internal consistency (Cronbach ␣) has been calculated using baseline data because, in a predominantly unidimensional instrument, a high value suggests that patients have understood the questions, the response options, and their task in responding. The observed high ␣ values of 0.90 for the overall score, and 0.82 and 0.86, respectively, for the symptom and emotional function domains provide evidence that patients were consistent in their responses to the questions.
Although the Acute AQLQ was developed for use in clinical trials, is there a place for it in a busy emergency department where the majority of patients recover in a few hours? If patients' overall well-being and recovery are helped by the identification of the causes and degree of distress, the few minutes required to obtain this information may be considered worthwhile. Although the original AQLQ was designed for clinical trials, its use in clinical practice is growing. 13, 14 It may be that as clinicians use the Acute AQLQ in trials, they also will find it to be a quick and easy way to identify the needs of their patients.
This study has highlighted the fact that, although it is obviously very important to focus treatment on the airways during an acute severe exacerbation of asthma, clinicians also should be aware of how distressing the experience is for patients not only from the perspective of the symptoms, but also from their emotional experiences. The validation of the Acute AQLQ means that not only can patients' experiences be measured during clinical trials, but clinicians can use the questionnaire to identify the degree and causes of their patients' distress. 
